The most frequent orbital wall fractures involve the orbital floor. Such fractures can be divided into transmarginal and retromarginal (blowout) fractures. Two theories of retromarginal fracture aetiology have been described: the hydraulic theory and the bone conduction mechanism.
Introduction
The most frequent orbital wall fractures involve the orbital floor. Such fractures can be divided into transmarginal and retromarginal (blowout) fractures. Two theories of retromarginal fracture aetiology have been described: the hydraulic theory and the bone conduction mechanism.
The former refers to a direct force to the globe and its compression (blowout), which increases intraorbital pressure and leads to a fracture of the weakest point of the orbital bone (the orbital floor or the medial orbital wall). The latter suggests a force to the lower orbital rim, which transfers pressure to the orbital floor and results in its fracture (9) .
A conservative or a surgical therapeutic approach should be selected according to the extent and localization of the injury and according to the difficulties exhibited by the patients. In addition, retromarginal fractures of the orbital floor in children are unique due to the pathology involved in the orbital bone injury and due to a distinctive surgical approach.
The report presents a fracture of the orbital floor in a child. Furthermore, therapeutical options in retromarginal fractures of the orbital floor are discussed.
Case Report
A 4-year-old girl was running in a garden and hit her face against an agricultural machine. Subsequently, she started to bleed from her nose, and a haematoma of her left lower eyelid and her left cheek developed. She did not have any period of unconsciousness. A CT examination of the orbits and the paranasal sinuses in the coronal plane revealed a retromarginal fracture of the orbital floor with large soft tissue herniation into the maxillary antrum ( Fig. 1 ) with no ocular muscle restriction. A consulting ophthalmologist did not find any visual acuity impairment. Furthermore, movements of the eyeballs were not restricted, and the child did not report diplopia. Oedema subsided on the 6th day after the injury, and surgery was performed. The indication for surgery was a large soft tissue herniation in the maxillary sinus. Bone fragments of the orbital floor and a tear of the perforated orbital periosteum were found after performing a transconjuctival incision combined with a lateral canthotomy. After lifting the soft orbital tissues and the orbital periosteum from the maxillary antrum, a partly absorbable collagenous mesh (Pelvicol) was placed between the bone wall and the orbital periosteum to provide support. A forced duction test prior to and after the reduction proved an absence of extraocular muscle restriction. Next, the incision was sutured. After the surgery the child made an uneventful recovery, her visual acuity was not impaired, her eyeball movements were not restricted, and diplopia was not present. A follow-up MRI examination of the orbits and the paranasal sinuses one month after the surgery demonstrated the collagenous mesh and the orbital soft tissues in a good position without any signs of dislocation into the maxillary antrum (Fig. 2 ).
Discussion
The region medial to the infraorbital neurovascular bundle, approximately 10 mm posterior to the orbital margin, is a typical location of retromarginal (blowout) fractu- enophtalmos was the indication for surgery in our case. Extraocular muscle restriction or a considerable dislocation of the globe causes diplopia. To asses the extent of a fracture and herniation of the soft orbital tissues into the maxillary antrum (12) , either a CT examination of the orbits and the paranasal sinuses in the coronal plane (11) or an endoscopy of the antral cavity is used. Following these examinations, a decision is made whether surgical intervention and reduction should be performed. The goals of the orbital floor fracture repair are to release the incarcerated or prolapsed orbital tissue from the fracture defect and to restore correct anatomy. In children, retromarginal fractures of the orbital floor differ from fractures of the orbital floor in adults (2, 5) . In adults, it is usual to see mostly extensive comminuted orbital floor fractures with herniation of the orbital contents into the maxillary antrum and with possible subsequent enophthalmos.
The term paediatric facial fractures refers to fractures in children under the age of 10 with an incomplete permanent dentition. Children older than 10 years of age are essentially treated as adults (3) . On the other hand, in children with a small maxillary antrum, the bone wall of the orbit is elastic and the orbital periosteum is firm; therefore, they suffer small fractures. Frequently, a fracture of the closed hatch is observed, with a high probability of the inferior rectus muscle extraocular restriction (in 70-85 % cases). Therefore, the prognosis for eyeball movement recovery after a surgical reduction or a conservative therapy is significantly worse in children than in adults.
The second unique feature of orbital floor fractures in children concerns the surgical approach used for fracture reduction, as permanent dentition interferes with the transantral approach. This is the reason why a transconjunctival or a subciliar incision is selected in children.
The final issue concerns the selection of materials for reconstruction of the orbital floor in cases where bony fragments cannot be impacted after a reduction. No consensus exists on the choice of implants for orbital floor reconstruction. The literature mentions different materials (1, 3, 4, 6, 7, 8, 10, 13) such as autogenous (bone, periosteum, fascia, cartilage), heterologous (lyophilized dura mater, pericardium, bovine collagenous fibres, lyophilized cartilage), or resorbable (Ethisorb, gelfilm, polylactic and polyglycolic acid plates and screws) and nonresorbable synthetic materials (teflon, silicone, silastic, collagen, titanium mesh).
Pelvicol is considered as the only type of absorbable material that is suitable for use in ENT surgery and in ophthalmosurgery with a very low potential for future biohazard. Collaboration with tissue banks does not have any disadvantages, and the cost of Pelvicol compared to the cost of human tissues is relative low. Cheung et al. described clinical features, treatment, and histological changes in a patient with severe localized orbital inflammation associated with the use of a porcine dermal collagen xenograft (Permacol) as an orbital floor implant in a 14-year-old boy (4) .
In the presented case, Pelvicol was selected as a natural xenogeneic tissue (porcine dermis) ready for use. Pelvicol, which is usually used in urogenital surgery, was implanted by ophthalmologists in scleroplastic surgery without a rejection, sensitisation, irritancy, or an allergic reaction. We demonstrate the first using of Pelvicol for orbital floor fracture in literature. Pelvicol is an acellular dermal collagen with a portion composed of elastic fibres. Cross-linking of collagen improves resistance against collagenases; therefore, it does not induce an immune response and it provides a matrix for ingrowth of new tissue.
The authors believe that the above mentioned characteristics of Pelvicol and its acceptable flexibility, natural role in the body, and durability are advantageous properties for ophthalmologic and ENT plastic surgery. Table 1 presents diagnostic and therapeutic procedures in orbital floor fractures in children.
